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A) Typical experimental procedure for chemoselective conjugates reduction of benzylideneacetophenone 

In a 10 mL deionised water, 1 mmol of benzylideneacetophenone, 3 mmol of HCOONa and polymer supported Pd-NHC 

catalyst (50 mg, 0.015 mmol) were added in round bottom flask and the reaction mixture was stirred at 100 °C for 12 h. The 

progress of the reaction was monitored using GC analysis (Perkin Elmer, Clarus 400) (BP-10 GC column, 30 m × 0.32 mm 

ID, film thickness 0.25 mm). On completion, the reaction mixture was cooled to room temperature and the products were 

extracted with ethyl acetate, dried over Na2SO4 and the solvent was evaporated under vacuum. The obtained crude product 

was then purified by column chromatography using silica gel, (100–200 mesh size,) with petroleum ether/ethyl acetate (PE–

EtOAc, 95:05) as eluent to afford pure product. 

Temperature programme for GC-MS Analysis 
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All products are known, which were confirmed by GC-MS analysis. Some of the selected compounds were characterized by 

different spectroscopic techniques such as 1H NMR (Varian Mercury, 400 MHz NMR Spectrometer), 13C NMR spectra 

(75.43 MHz), GC-MS (Shimadzu GC-MS QP 2010) (Rtx-17, 30 m × 25mmID, film thickness 0.25 µm df) (column flow- 2 

mL/min, 80 °C to 240 °C at 10°/min. rise.) and IR (Perkin-Elmer FT-IR) spectroscopic techniques. 

B) A typical procedure for the preparation of polymer supported palladium-N-heterocyclic carbene (PS-Pd-NHC) 

catalyst  

Step-1 Preparation of imidazolium-loaded polymeric support (MR-IMZ-Cl) 

In 100 mL round bottom flask were added Merrifield peptide resin (2 % cross linked, 2.3 mmol Cl/g, Aldrich) 5 g, N-

methyl imidazole (20 mmol) in toluene (50 mL) and refluxed for 24 hour. On completion, the reaction mixture was cooled 

to room temperature. It  was then filtered and the residue obtained was washed with toluene, 0.1 mol/L HCl, water and 

methanol sequentially followed by drying under reduced pressure to afford imidazolium-loaded polymeric support MR-

IMZ-Cl (loading of ionic liquid : 1.67 mmol/g, determined by elemental analysis). The catalyst was further characterized by 

FTIR to check the attachment of the ionic liquid. A strong band centred at 1569 cm-1 confirms the attachment of the 

imidazole on Merrifield resin. 
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Step-2 Preparation of polymer supported palladium-N- heterocyclic carbene complex with the imidazolium-loaded 

polymeric support (PS-Pd-NHC) 

A mixture of the imidazolium loaded polymeric support (MR-IMZ-Cl) (1.0 g, 19.1 mmol/g) and Pd(OAc)2 (0.225 g, 1 

mmol) was suspended in DMF (20 mL). To this suspension an aqueous solution (20 mL) of Na2CO3 (1.06 g, 10.0 mmol) 

was added. The mixture was then sonicated at room temperature for 30 min and agitated in an orbital shaker at 50 °C for 2 h 

at 150 rpm. On completion, the reaction mixture was filtered and the polymeric support was washed vigorously with 

distilled water (10 mL × 5), MeOH (10mL × 5), and dried under reduced pressure to give PS-Pd-NHC. Prepared PS-Pd-

NHC was then characterized by solid state 13C NMR (Bruker AvanceIII 700 MHz); δ 14 (CH3 aliphatic acetate skeleton), 38 

(N-CH3 skeleton), 41 (aliphatic polystyrene skeleton), 128 (NCH, NCH, aromatic polystyrene skeleton), 147 (NCN, 

aromatic polystyrene skeleton), 187 (C=O acetate skeleton). 
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Schematic representation of preparation of PS-Pd-NHC catalyst 
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The amount of Pd loaded on the polymeric support was determined by using ICP-AES analysis. The polymer supported 

palladium-N- heterocyclic carbene complex (50 mg) was treated with a mixture (25 mL) of hydrochloric acid and nitric acid 

(1:1, v/v) at room temperature for 30 minutes. The orange-coloured solution formed was filtered, washed with distilled 

water. The filtrate and washing solution were combined to determine the amount of Pd by Inductively Coupled Plasma-

Atomic Emission Spectrometry (ICP-AES) and was found to be about 0.29 mmol/g of support. 
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Solid state 13C NMR spectra of PS-Pd-NHC complex 
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C)   Characterisation data of some selected compounds: 

1) 1, 3-Diphenyl-propan-1-one (Table 3 entry 1) White solid  

1H NMR (400 MHz, DMSO-d6) δ=7.99(d, 2H, J=7.6 Hz), 7.6 (t, 1H, J=7.6 Hz), 7.5(m, 2H, J=8), 7.28 (d, 4H, J=7.6 Hz), 

7.17 (d, 1H, J=7.2 Hz), 3.37 (t, 2H, J= 8), 2.94 (t, 2H, J= 7.6 Hz); 13C (75 MHz, DMSO-d6 ) 199.1, 141.2, 136.5, 133.1, 

128.6, 128.3, 127.9, 125.8, 39.5, 29.4;  IR (KBr) νmax/cm–1  3061, 2927, 2341, 1957, 1824, 1681, 1595, 1494, 1448, 1208, 

1075, 973, 928, 743, 701;  GC-MS (EI) m/z (%) = 210(38) [M]+, 106(9), 105(100), 91(12), 77(42), 51(11) Retention time- 

14.8 minute. 

2) 3-(4-Methoxy-phenyl)-1-phenyl-propan-1-one (Table 3 entry 2) White Solid 

1H NMR (400 MHz, DMSO-d6) δ=7.97(d, 2H, J=7.2 Hz), 7.62 (t, 1 H, J=7.6 Hz), 7.51(t, 2H, J=8 Hz), 7.18(d, 2H, J=8.4 

Hz),  6.83 (d, 2H, J=8.4 Hz), 3.7 (s, 3H), 3.32 (t, 2H, J=7.6), 2.8 (t, 2H, J=7.2); 13C (75 MHz, DMSO-d6 ) 199.2, 157.5, 

136.6, 133, 129.4, 129.3, 128.6, 127.9, 113, 54.9, 39.2, 28.6; IR (KBr) νmax/cm–1  3000, 2958, 2823, 2356, 1896, 1681, 

1608, 1510, 1447, 1237, 1033, 825, 744; GC-MS (EI) m/z (%) =240(40) [M]+,  , 135(12), 122(9), 121(100), 108(18), 

105(47), 77(41), 78(8), 51(8) Retention time- 18.1 min. 

3) 4-Phenyl-butan-2-one (Table 3 entry 5) Colourless Oil. 

1H NMR (400 MHz, DMSO-d6) δ=7.26 (t, 2H, J=7.6 Hz), 7.19 (d, 2H, J=8.4 Hz), 7.16(d, 1H, J=7.6 Hz), 2.76 (s, 4H), 2.1 

(s, 3H); 13C (75 MHz, DMSO-d6 ) 207.5, 141.1, 128.9, 128.2, 125.7, 44.1, 29.6, 29.05; IR (neat) νmax/cm–1  3027, 2928, 
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1716, 1603, 1496, 1453, 1358, 1161, 1030, 749, 699; GC-MS (EI) m/z (%) = 148(83) [M] +, 147(4.5), 133(17), 106(10), 

105(100), 104(14), 103(15), 91(74), 79(19), 78(16), 77(25), 65(14), 43(93) Retention time- 7.1 min. 

4) Cyclohexanone (Table 3 entry 6) Colourless liquid 

1H NMR (400 MHz, DMSO-d6) δ=2.25 (t, 4H, J=6.4 Hz), 1.76 (t, 4H, J=6 Hz), 1.65 (d, 2H, J=4.4 Hz); 13C (75 MHz, 

DMSO-d6 ) 210, 41.31, 26.5, 24.3; IR (neat) νmax/cm–1   2938, 2863, 1711, 1449, 1421, 1338, 1311, 1222, 1119, 1052, 

1018, 908, 864, 750; GC-MS (EI) m/z (%) = 98(39) [M] +, 83(10), 70(24), 69(32), 55(100), 54(8), 43(12), 42(7), 41(34) 

Retention time- 2.8 min. 

5) 3-(4-Chloro-phenyl)-1-phenyl-propan-1-one (Table 3 entry 8) off White solid.  

1H NMR (400 MHz, DMSO-d6) δ=7.97(d, 2H, J=8 Hz), 7.62 (t, 1 H, J=7.2 Hz), 7.51(t, 2H, J=7.6 Hz), 7.33(d, 2H, J=8.8 

Hz),  7.27 (d, 2H, J=8.8 Hz), 3.37 (t, 2H, J=7.6), 2.9 (t, 2H, J=7.6); 13C (75 MHz, DMSO-d6 ) 198.9, 140.3, 136.5, 133.1, 

130.4, 130.3, 128.6, 127.9, 39.9, 28.7; IR (KBr) νmax/cm–1  2929, 1967, 1903, 1682, 1492, 1448, 1261, 1094, 823,689; GC-

MS (EI) m/z (%) =244(22) [M]+, 106(8), 105(100), 77(43), 51(10) Retention time- 17.1 min. 

6) 1-Phenyl-3-thiophen-2-yl-propan-1-one (Table 3 entry 10) White Solid. 

1H NMR (400 MHz, DMSO-d6) δ=8.04(d, 2H, J=7.6 Hz), 7.69 (t, 1 H, J=7.2 Hz), 7.57(t, 2H, J=7.6 Hz), 7.34(d, 1H, J=4.4 

Hz),  6.97 (d, 2H, J=4.4 Hz), 3.47 (s, 2H, J= 7.2),  3.2 (t, 2H, J=7.2); 13C (75 MHz, DMSO-d6 ) 198.5, 143.6, 136.4, 133.1, 

128.6, 127.8, 126.7, 124.7, 123.6, 39.6, 23.5; IR (KBr) νmax/cm–1  3104, 2923, 1980, 1683, 1595, 1446, 1363, 1207, 972, 
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747, 705; GC-MS (EI) m/z (%) =216(51) [M] +, 111(56), 110(14), 105(100), 97(64), 84(10), 77(75), 51(21), 45(13) 

Retention time- 15.1 min. 

7) 3-Furan-2-yl-1-phenyl-propan-1-one (Table 3 entry 11) Yellow Oil. 

1H NMR (400 MHz, DMSO-d6) δ=8.0(d, 2H, J=8 Hz), 7.64 (t, 1 H, J=7.6 Hz), 7.53(d, 2H, J=7.6 Hz), 7.5(d, 1H, J=7.6 Hz),  

6.34 (bs, 1H, J=8 Hz), 6.13 (bs, 1H, J=2.8 Hz), 3.38 (t, 2H, J= 7.2),  2.96 (t, 2H, J=7.2); 13C (75 MHz, DMSO-d6 ) 198.5, 

154.6, 141.2, 136.44, 133.19, 128.7, 127.9, 105, 36.1, 21.9; IR (neat) νmax/cm–1  3061, 2920, 1685, 1597, 1507, 1448, 1363, 

1206, 1076, 1012, 975, 921, 803, 733, 689; GC-MS (EI) m/z (%) =200(45) [M] +, 144(6), 106(9), 105(100), 95(35), 94(11), 

91(14), 77(65), 53(12), 51(20) Retention time- 12.6 min. 
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Table 3 entry 1, 1H  
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Table 3 entry 1, 13C  
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Table 3 entry 2, 1H  
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Table 3 entry 2, 13C  
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Table 3 entry 5, 1H  
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Table 3 entry 5, 13C  
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Table 3 entry 6, 1H  
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Table 3 entry 6, 13C  
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Table 3 entry 8, 1H  
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Table 3 entry 8, 13C  
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Table 3 entry 10, 1H  
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Table 3 entry 10, 13C  
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Table 3 entry 11, 1H  
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Table 3 entry 11, 13C  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


